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xJhKFI\jDK]"A?Zedf`aFIbjhYBRFI\jDÁxXd©zsxazsL Asb^§zs^8\jZE`azu
 3 &­A"hw^rxXd©A  ]"JM]"`m^8zPZedf`aFIbE`yh8J^K`aFIb ZjA xaJ­hGFI\EDG]"A%BFI\ED3]sAs^oz"xazsL Asbk^u5As^ !5( 1%A"hw^
xdfAN]JM]s`y^KzZEA^8D8JbEhKLN`ahGhK`aFMbZE\ohGz"BJD8J^KA"\EDh-
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lnFIbE]s^K`aFIbjbEA"LNA"bk^ -
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opJM\j^KAZEA"bjhK`y^KzZEA¡ {u~]sA³[\j`
BRAsDKLNAs^ZvdJM\jHIL Asbk^8A"D 	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BRAsDKLNAs^K^KDKAxaJlnFMDKL J^8`yFIbiZEAµLNFIxazs]"\ExyA"hJIAs] xyA"hlnD8JMHML Asb^KhZEAhKhG`aFIbA-0²¨A"h{L FŁ
xaz"]s\ExaAsh"u³\E`=BA"\jMA"bk^JIFM`aD5\EbrBFI`yb^5Zvd©zsE\Exaxy`y^K`aFIb`ybjlnz"DG`aAs\ED?N]sA"xa\j`ZEA.xXd©zsxazsL Asb^
hKA"\jxuEhGFIDG^K`aD8J`aA"bk^5BExy\EhglJM]s`axaAsL Asbk^ª³\EA.xXd©zsxazsL Asb^gxa\E`eLﬃ@"LNA/-
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BRzsD8J^K\EDKAshZEAiÉMÊIÊ
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hKFI\EDG]"A¯Zedf`aFIbEhN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Zvd©`yhKFM^KFIBRAshA"b^8FM\j^u§FMb^µz_^8zA¡«^KD8JM`m^8hsu§`aFIbj`ahKzshAs^µhGz"BJMDGz"hµA"b­L JMhKhGA/-Á²¨A_^K^8A3A¡[Ł
Bz"DG`aAsbE]"AJ DKzsMz"xyz³\EAxdfFIboBRFI\«MJ`y^TJ^K^KA"`abjZEDKA.ZEA"hTlJ`ahK]sAJM\[iZedf`abk^KA"bEhG`y^8z.ZEAÉÊ
¸
bjF°IJM\«PBJDhKA"]sFIbEZEANAs^{BJD

Q ZEAlJM`ahG]"A"JM\ÄZEAµZEA"\j^KFIb -Q^K`y^8DGAZedfA_«A"LNBExaAuexaA
bjF°IJM\ ¹ ¢«bZEFI\jExaAsL Asb^LJMHM`a³\EAJozs^8zBjDKF[ZE\E`y^}ÌjÍÎ3ÈÉÊMÑbEFkJM\[ 8 h]8

Q i
A_^TxyAbEFkJM\oZEA
¸
 »vboJµxa\E`z_^8z{FIEhKAsDGMzJIA"].\Eb3^qJM\«¯ZjA.BEDGF«Zj\E]s^K`aFIb¯ZEAÇNÈCÉÊ 
bjF°IJM\«a8hk8

Q Wn^8DKJMJ`ax¨A_ÃvAs]s^K\EzoBEJMDµ -H#¬A"DGbEAsjt 0
;
¥ 56-¬@=AshµDKz"hG\Exy^8J^8hZjA"hNZE`yÃRz_Ł
DGA"bk^8AshUBjDKF[ZE\E]s^K`aFIbjhªL AshK\EDGz"A"h5hGFIbk^U]sFILNBE`axyz"hghG\ED5xJHI\jDKA´.-©½.-@A"h5BEDGF«Zj\E]s^K`aFIbEh
hGFIbk^?L AshK\EDGz"A"hUJM\3BFI`abk^5ZEAZEz_^8A"]_^8`yFIbeuExyA"h5]qpE`yÃRDKAsh5ZEFIbEbEzsh5hK\ED5]"A_^K^KAEHI\EDKAhGFIbk^
ZjFIbE]xaAshªBEDKF[ZE\E]_^8`aFMbEh5ZE`aDGA"]s^KA"LNA"bk^?JM]s]"A"hGhK`yExaAshTxdfA_«Bz"DG`aLNA"bk^qJ^KA"\EDh-
·YbPLJMDGh¥MÀIÀI¥«ue\EbEAµbEFM\jIAsxaxaAhKz"DG`aAµZEALNA"hG\EDKAsh.JAs\ xy`aA"\ÄJMA"]µ]"A_^K^8AlnFI`yh]"`
\jbEAhKFI\jDK]"AN`yFIbE`ahKJ^8`yFIbrZjAhK\EDwlJM]"A4-JMbEh]sA^«BAZEAhGFI\EDK]sAMuxyA"hJ^KFILNA"hhGFIbk^
`yFIbE`yhKz"h~JM\.]"FIbk^qJ]s^§Zvd©\EbjAghK\EDwlJM]"AºL z_^qJMxyxa`y³[\jAY]qpJM\EZEA4-k²¨AÁ^«BA¨ZjA¨hKFM\EDK]sA¨lJIFIDG`ahKA
xaJhKFIDw^8`yAZEA"hUJMxa]"JMxa`ybEh¨³\E`FMb^?\EbjA{zsbEA"DGHI`aAZedf`aFMbE`ahKJ^8`yFIbJMhGhKA"ÆlJM`yExaA4-
²¨Ai^[BA}ZEA}hKFI\jDK]"A}Zvd©`yFIbEhAshG^3`yb^Kz"DGA"hKhKJMbk^3xaFIDGhK³\edfFIbIAs\j^3h"d©JÃRD8JMbj]qpE`aDZjA
xaJ]"FIbk^qJL `ybJ^8`yFIb `ahGFIJMDG`a³\EA4-5@¬d©JM\j^KDKAÄFIDG`aHI`ybJMxa`m^8zoZEAÄ]"As^G^8A A_«BRzsDK`yA"bE]sA%J­zs^Kz
xXd©\«^8`axy`ahKJ^8`yFIbµBRFI\jDªxJBEDGA"LN`a®sDKATlnFI`yh¨hG\ED?ORQS?S?VUAZedf\Eb¯ZEzs^KA"]_^8A"\jD?ZjAbEA"\j^KDKFIbjh5

UAZEApJ\j^8AA N]JM]s`y^8zWA"bk[`aDGFIbo¥MÀ µtÁZjFIbk^5FIbIFI`m^gxaJBEpEFM^KFhK\EDªxaJ.HI\jDKA´.- 3.-
*,+R´.- 3 @=AZEz_^8As]s^8As\ED?bEA"\j^KDKFIbA-
²¨AoZEzs^KA"]s^KA"\EDsu¨JhKhKF[]"`yzrJ\Ðhw«hw^8®sL AoZEAoZjzs^8As]s^K`aFIbÐpJME`m^8\EAsxu§bEFM\EhJÄBRAsDKLN`ah
ZjAoLNA"hG\EDKAsDNZjA"hBjDKF[ZE\E]s^K`aFIbjhNBFI\EDµZEAsh bjF°IJM\«Ð³\E`5ZEz"]sDKFI`yhKhGA"bk^BEJMDµz"LN`ahKhG`aFIb
ZjANbjA"\j^KDKFIbEh{DKA_^qJMDGZEz"h{As^{³\E`YbEFM\Eh.z_^qJM`yA"bk^{JMxyFIDKh`ybJM]"]sA"hGhK`ajxaA"h{JIAs] xyAµhG[hG^K®"LNA
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ZEAZEzs^KA"]_^8`aFMbÐ]sxJMhGhK`a³\EA4-Y@YdJbJMxy[hGAZEA"hµLNA"hK\jDKA"hNZEABEDGF«Zj\E]s^K`aFIb±Jizs^Kz3AsÃRA"]s^K\Ez
BJMD  -	UFMhKbE`BRFM\ED¬hKFIbN^8D8JJM`yxEZEAU^KpEz"hGA 0
;
¶
56- jdJ`L FI`Lﬃ@"LNAª^8DKJJM`yxaxyzghK\EDÁxaA5]"JMh
BJMDG^K`a]s\Exa`yA"D0ZE\µbEFkJM\^8DG®"hYA¡jF^8`a³\EAªZjA  qS?µZEFMb^WﬃsdJM`jBE\L AshK\EDGA"DYxaJTBEDKF[ZE\E]_^8`yFIb
HIDkjM]sArPxJÄZEzs^KA"]_^8`aFMbZEAshbEAs\j^8DGFIbEhDGAs^8JMDKZEzsh
-ºO~FI\jD ]sArbEFkJ\ ﬃsdJ`5^KDKFI\«Izr\jbEA
`abk^8AsbEhK`m^8zZEA.ÇIÇC¤ÉÌﬂK¨bEFIJM\«a8h]8

Q -
 ?bC^8FI\jDKbJMbk^Zjz"]"`yhK`mlUZEJMbEhxXd©z_IFIxy\j^8`yFIbCZE\BEDGFIHIDKJML LNA ORQS?S?VUA3JrAs\±xy`aAs\
A"bÄJ[DK`ax§¥MÀIÀj¶/-R@Ahw«hw^8®sL AA¡jBz"DG`aLNA"bk^qJx<OQS?SUV?AM¶ 0
;
À45YJ zs^8z`ybEhG^8JMxaxyzJ\EBEDK®sh
ZE\}@£¤@YuRxXd©`ybﬃGA"]_^8A"\jDTZE\}@=·¬O JM\Ä²g·¬SUV#-e²¨AhG[hG^K®"LNAuRDGA"BEDGz"hGA"bk^8zµhK\jDTxJµHI\EDGA
´.-y¶ÀjuA"hw^AJM\E]sFI\EB BExa\Eh{hK`yL BjxaA³\EA]sA"xy\E`¬`abEhw^qJMxyxazµJM\ |<JMbjZEA"L,ZedDKh8JMu~L JM`ah
JM\EhKhG`<AJM\j]"FI\EBrBExa\EhUxazsHIA"DsuR]sA³\E`~BA"DGL A_^ZEAxaA{ZEz"BExaJM]"AsDJM\jBEDK®shZEAZE`mÃvzsDKAsb^Kh
JM]"]sz"xazsD8J^KA"\EDGh
-£xA"hG^º]"FMbEhG^K`y^8\jzUZEAUxJ]"`yExaA5ZEAT ²ÁN]qpJ\jÃvzsA³\EA?xdfFIb BjxJM]sAUZJbEh
xJTxy`aHIbEA¨ZEAglJM`ahG]"A"JM\ -k@Aª]"FMb^KA"bEAs\EDÁZEAªxJ]s`aExyAgBRFMhKhK®sZEA5\EbEA5FI\jMA"Dw^8\EDGA?ZjA{¶ÀL L
A"bhGFIbL `yxa`yA"\{UxaJM³\EA"xyxaAÁA"hG^<DKAsxa`azÁ\Eb^K\EAgZEAº^KD8JMbjhGlnA"Dw^§ZEAN29-Ï¥5L ZjA¨xaFMbEHJM\RFI\«^
ZE\E³\EA"xAshG^~`abEhw^qJMxyxaz§\Eb{ZEFI`yHM^=ZEA¨²¨\.DGAslnDGFI`aZE`ªLNFI`abjhZEAg¥À ÐBJMD=]"DwIFIHIzsbE`aA4-°Q0MA"]
]"AµhG[hG^K®"LNAMu0FIbPbed©\«^8`axy`ahGABJMhZEANhKFI\jDK]"ANZedf`aFIbjh{bj`YZEAµhKz"BEJMD8J^K\EA"Dsu=hKA"\jxah{xaA"hHkJÆ
D8JMDGA"hªhKFMDG^8Asbk^5ZEAxJ]s`aExyAAs^gAsÃR\EhKAsb^HﬃG\EhG³\edJ\oZEFM`aHM^ºlnDKFI`yZeu«F 
¯`yxahºhKFIbk^5]"FMxaxaAs]s^Kz"h
-
·¬b3lJM]sA{ZjA{xaJhKFI\jDK]"A.JM`ybEhK`vlnFMDKLNz"AMujFIb3BExJM]sA\Eb¯ZEzs^KA"]s^KA"\EDT¦A"DKL JMbE`y\EL Jb¯ZEA
DKzJxa`ahGA"DªxyA"hªLNA"hK\jDKA"h?ZEA{BEDKF[ZE\E]_^8`yFIb -@AlJM`ahG]"A"JM\oZvd©zsxaA"]_^8DGFIbEh5ZEA¿MÀ "oA;# lnFM\EDKbE`
BJMD]sAs^`ab7ﬃGA"]s^KA"\EDJBA"DGL `yhZEA^KA"hG^KA"DxaJBEDKF[ZE\E]_^8`aFMb}ZEA"hHkJÆD8JMDGA"hZEA

DG[Bj^KFIb
As^5ZEA«A"bEFIb 0
;
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E´.-m¶À  "oFIbk^qJMHMATA_«Bz"DG`aLNA"bk^qJMx\j^K`axa`yhKz5xaFMDKhÁZEATxXd©A¡jBz"DG`aAsbE]"AUZEABEpEF^8FMhGhK`yFIb
JM\o²g·ÁS?V1-
@AYDKJMFIbEbEAsL Asbk^~ZjA§lnDKA"`ybJMHIAªWEDGA"LNhKhG^KD8JMpjxa\EbEHktRZEA"h=zsxaA"]_^8DGFIbEhZJMbjhxaA§]sFIbkIA"D¤Ł
^8`ahGhKAs\EDBEDKF[ZE\E`m^ZEAshBEpEFM^KFIbEh=³\E`I`abjZE\E`ahGA"bk^=xJ¨EhKhK`yFIbZEAYxdf\EDKJMbE`a\jLou_FIbBJMDGxaA¬JMxyFIDKh
ZEABEpEF^8FMhGhK`yFIb -¢[\EDxJNHI\EDGAµ´.-y¶M¶hKFIbk^DGA"BEDGz"hGA"bk^8zsh.Zedf\EbEABEJMDG^xyAbEFMLEDKAZEA
7%BEDGF«Zj\E`y^KhTBJMDTz"xaAs]s^KDKFIb}BJD "oA;#:As^BJMDhw^8z"DKJMZE`aJMbiBFI\EDZEAshz"xyA"]s^KDKFIbjhZEA¶Àju
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
 DWﬃg	.  N$ﬀ 2M¿
¥M¿µA_^
;
¿/"oA;#uAs^UZed©JM\j^8DGABJMDG^"uxJhKAs]s^K`aFIb¯AN]J]"AZjA{BjpEFM^8FhKhG`aFIb¯A"b¯lnFIbE]s^K`aFIb
ZjAUxXd©zsbEA"DGHI`aA5ZEAsh¨BEpEF^8FIbEh -E²¨A_^K^KAUZEAsDKbE`y®"DGAT]"FMDKDKAshKBFIbEZ.xJDGz"hKFMbEbJMbE]sAZE`yBRFIxaJM`aDGA
HMzJMbk^8A5BFI\EDYZEAsh¬BEpEFM^KFIbEhYZEA¶°¿ "oA;# -@=J]sFIbkIFIxy\j^8`yFIbZEA5]"Ash¬ZEA"\«NA_ÃvA_^8hUWnEHI\EDKA
´9-y¶°¥MtLNFIbk^8DGA ³\EABFI\ED{ZEAshz"xyA"]s^KDKFIbjhZEA¿MÀ "oA;# FIbCAshG^ZEJMbEhxyA"h.]"FIbEZj`y^8`yFIbEh
FMBj^8`yLJMxyA"hºBRFI\jD?xaJBEpEFM^KFMhGhK`aFMb -
*"+´9-y¶I¶ V?FILEDGAgZEAªBEpjFM^8FIbjhYBEDKF[ZE\E`m^8h§BJD§z"xyA"]s^KDKFIbBFI\EDYZj`yÃRz"DKAsbk^8A"hYzsbEA"DGHI`aA
A_^?hKA"]_^8`yFIb3AN]JM]sA.ZjA{BjpEFM^8FhKhG`aFIb¯ZEA¡ A"b3lnFIbE]s^K`aFIbZjA{xXd©zsbEA"DGHI`aABjpEFM^8FMb -
@FIDGh{ZjA ]sAs^K^KAµA_«BRzsDK`yA"bE]sAMu0xaA]"FMbMA"Dw^8`ahGhKAs\EDZEAµ|0\EbEHIhw^8®sbEAJzs^Kz BjxJM]szhK\E]¡Ł
]sA"hGhK`yMA"LNA"bk^N½µBE\E`ah
;
]"L(ZEA{xJ]"`yExaA4- UbjA.LNA"hG\EDKA.JNzsHkJMxyA"LNA"bk^?zs^8z{AsÃRA"]_^8\EzsA
hKJMbEh~]"FIbkIAsDG^K`ahKhGA"\EDsuIA"bA"bkIFkJb^§ZE`aDGA"]s^KA"LNA"bk^§xyAÁlJ`ahK]sAJM\.Zedfz"xaAs]s^KDKFIbEh~hK\ED~xJ5]"`yExaA
Zvd©\EDKJMbE`y\EL%-@Yd©`yZEz"A¨zs^qJ`y^YZedfFIj^KA"bE`yD<ZEAsh¬`abjlnFIDGLJ ^8`aFMbEh=hK\EDYxXdJMbjHIxaAÁZedfFI\jIAsDG^K\EDKA5ZEAsh
73Zvd©`yb^Kz"DH@s^gA_^¨hG\ED¨xyA5BRFIhGhK`yExaA?HkJM`yb ZJbEh¨xaJ{BEDGF«Zj\E]s^K`aFIbNZEA"hÁlnD8JMHML Asb^KhºZjAUhGhK`aFMb
JMA"]{xJHIzsFIL z_^8DG`aAZEAxdf`aDGD8JMZj`J^K`aFIb -
@A"h L AshK\EDGA"hFMb^ zs^KzrA_ÃvAs]s^8\jz"A"hAsb`yDKD8JZE`JMbk^NxJÄ]"`yExaA3BA"bEZEJMbk^i¶rLN`ab\j^KAMu
Bj\E`ahFIbP]"FIbk^K`ab\JM`m^.ZvdJM]s³\Ez"DG`aDxaAsh{ZjFIbEbEzsA"hBA"bjZJMbk^3 LN`ab\j^8AshBRFI\jD{FMEhKAsDGIAsD
xaJZEzs]"DKFM`ahKhKJMbE]sA{ZjA"hªz"xyz"LNA"bk^8hªZjA]"FI\EDw^8AZE\jDKz"AZjA«`yAhK\EDªxyATZEFM`aHM^ª]sDGMFIHIz"bj`a³\EA/-
@AshLNA"hK\jDKA"h.ZEABjDKF[ZE\E]s^K`aFIbPFIbk^.zs^8z AsÃRA"]_^8\EzsA"h]sFIL LNAN`abEZE`y³\EzµA"bJMbjbEA_«A²-
@AshYZE`yÃRz"DGA"bk^8AshYBEDKF[ZE\E]_^8`aFMbEh§³\EAﬃsd©JM`jA¡«^KD8JM`m^8AshYZEAg]"Ash¬L AshK\EDGA"hYhKFMb^¬DGA"BEDGz"hGA"bk^8zsA"h
hG\ED?xJHI\jDKA.´.-y¶´.-E£]"`XuFIb¯]"FILNBJMDGA{xyA"h5LNA"hK\jDKA"h?ZEABEpEF^8FMhGhK`yFIbrµZEAshULNA"hG\EDKAsh
ZjA3EhKhK`yFIbEhµBJMDZjA"hµbEA"\«^8DKFMbEhµDKzJxa`ahGz"Ashµ  #T£JIAs]oxyAhG[hG^K®"LNA¯ORQS?S?VUAM¶¯As^
\jb­lJ`ahK]sAJM\ZjAZEA"\j^KFIbEhµZEA3½IÀ "¯A;# WnBEDKF[ZE\E`yh8JMbk^ZjA"hbEAs\j^8DGFIbEhNJM\j^KFI\EDZEA
;
À
"¯A;#t -²¨FML LNAFIb¯J[\ohG\EDªxJEHI\EDKA´9-´jujxJhGhK`aFMb¯ZjA

  AshG^5FIB«^8`aL\EL BFI\ED
ZjA"hbEAs\j^8DGFIbEhZEA
;
À "oA;#ueFIb}]sFIL BEJMDKAJ`abEhG`<ZEAs\«ÄLNA"hK\jDKA"hDGzJMxy`ahKzsA"hZEJMbEhZEAsh
]sFIbEZE`m^8`yFIbEh5FIBj^K`aL\EL-br]sFIbEhG^8J^8A³[\vdJIAs]xJNBEpEFM^KFMhGhK`aFMbeuÒFIbrBA"\j^J^K^KA"`ybEZEDKA
2Ó
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e´.-m¶°¥ r²¨FIbkMFIxa\j^K`aFIbrZE\ibEFILEDKA.ZEABEpEF^8FIb}BJDTz"xyA"]_^8DKFMbiAs^TZEAxJNhKAs]s^8`yFIb
AN]JM]sA.ZjA{BjpEFM^8FhKhG`aFIb -
ZEA"h§BjDKF[ZE\E]s^K`aFIbjhªWBEJMD

QÐZEA¨lJM`yhK]"A"JM\Òt=ZEA"\«lnFI`ah~hK\EBz"DG`aAs\EDKAshYT]"AsxaxyA"hYJM]s]"AshKhK`yExaAsh
JMA"]{xJhGhK`yFIboBEJMDªbEA"\«^8DKFMbEhUDKJMBE`yZEA"h -
²¨AshDKzshK\Exm^qJ^KhA"bE]sFI\EDKJMHIAJb^KhFIbk^]"FIbkJM`ybE]"\}xyA²g·¬SUVZjA]"zsZEA"DxXd©`ybﬃGA"]_^8A"\jD
Zed©zsxaAs]s^8DGFIbEhoxdf£¤OÁV ZedDGh8JIu~xaFIDGh.Zj\ZEz"L JMbk^8®sxaA"LNA"bk^ZE\@=·¬O-Y²¨A_^K^KAhKAs]s^8`yFIb
hKA"DKJÄ^KDK®sh BEDGF«]qpEJM`abEAsL Asbk^ `ybEhG^8JMxazsA¯JM\Ð|~JMbEZjA"L ZedDKh8JMuºÄBEDGF«`yL `m^8zZEA3xdfA"b[Ł
hKA"LExaA¯ORQTSUS?VUA¯JEbÐZEA¯ZEA3BEDGF«ZE\j`aDKA3xyA"hlnD8JMHML Asb^KhDK`y]qpEA"hNA"bÐbEA"\j^KDKFIbjh BJD
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